
CITY OF LODl 
INFORMAL INFORMATIONAL MEETING 

“SHIRTSLEEVE” SESSION 
CARNEGIE FORUM, 305 WEST PINE STREET 

TUESDAY, FEBRUARY 4,2003 

An Informal Informational Meeting (“Shirtsleeve” Session) of the Lodi City Council was held Tuesday, 
February 4, 2003, commencing at 7:OO a.m. 

A. ROLL CALL 

Present: 

Absent: Council Members - None 

Also Present: 

Council Members - Beckman, Hansen, Howard, Land, and Mayor Hitchcock 

City Manager Flynn, City Attorney Hays, and City Clerk Blackston 

B. CITY COUNCIL CALENDAR UPDATE 

City Clerk Blackston reviewed the weekly calendar (filed). 

C. TOPIC(S) 

C-1 “Overview of City’s drainage system and design criteria” 

With the aid of overheads (filed), Public Works Director Prima explained that the area 
along the river drains by gravity toward the river when the water is at low elevations. In 
general, however, all the ground in Lodi slopes away from the river. Area E, 
i.e. Parkwest, Lodi West, the area around General Mills and south to Lodi Avenue, drains 
to a pump station at Lodi Lake that is pumped into the river. The basins that serve Area E 
are Parkwest and Glaves Park. Area B on the east side is handled by the Shady Acres 
pump station and drains into the Woodbridge Irrigation District (WID) canal. Areas A and 
D drain to the WID canal via the Beckman pump station. Area C on the east side is 
handled by Pixley Park and the ditch along Beckman Road. The Cluff pump station lifts 
the water out to the river near the CalWaste facility. Area G, i.e. DeBenedetti Park and all 
the new area developing on the west side, drains to Beckman Park. The Beckman pump 
station actually has two pump stations. One was built in the 1970s and had major 
modifications in the early 1990s to add on a lower level pump station that serves the west 
side. 

Mr. Prima reported that the minimum pipe size installed today is 12 inches and the largest 
pipes are 72 inches. There is a lot of 8 and 10 inch pipe that was installed many years 
ago. He stated that in the 1950s Lodi had a lot of drainage problems. The City hired an 
engineering firm to review the situation, which resulted in the 1958 Wilsey and Ham study. 
There were six alternatives, one of which involved installing ditches running north and 
south to a major east west interceptor with a large ditch out to the Delta. This was 
thought to be a safety hazard and aesthetically unpleasant. In 1963 the Blair-Westfall 
study proposed the use of detention basins to hold water during peak storms. Mr. Prima 
read the following statement from the Blair-Westfall study, “In view of the flat terrain, the 
existence of large ponding areas by virtue of the curb to curb storage possibilities, and 
further surface storage in the backyards of residential developments, the return frequency 
selected for this report was considered economical and adequate.” Mr. Prima pointed out 
that they were acknowledging at that time that water is stored on the streets and in yards 
during large storms. 

Mr. Prima described how the drainage collection system works. He reported that the 
basins are designed to hold the 100-year storm volume; however, the system cannot 
collect the water that fast so there will be flooding in the streets before the water gets to 
the basin. Storage in basins are designed to hold water for major storm events, 
i.e. 100-year, 48 hour duration storm with 4.8 inches of rain. The collection system 
adopted by Council in 1965 proposed a ten-year frequency. Mr. Prima stated that a year 
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Continued February 4,2003 

or two later the standard plans changed those numbers, as to the amount of rainfall they 
were handling and it did not give a return frequency. He believed what happened was 
when they analyzed the master plan they analyzed the trunk lines and looked at the City in 
10- to 30-acre sections and determined that the pipe was sufficient enough for a ten-year 
frequency. However, when it came time to start analyzing the collection system that gets 
to those trunk lines (the 12 and 24 inch lines that go out into the neighborhoods) they 
realized it would not work. Mr. Prima stated that the hydraulic grade line they were 
calculating would have been “coming out of the ground” using the ten-year storm 
numbers, so they had to reduce them and went down to what amounts to a two-year 
storm. 

Mr. Prima explained that the return frequency, or recurrence interval, estimates the 
probability of a certain level of an event. A 100-year storm means that there is a 1% 
chance this year that there will be a storm of that size. The two-year event that the City 
has now in its collection system criteria means that there is a 50/50 chance that in any 
given year a storm of that level will occur. Mr. Prima reported that the system works 
better when the basins are empty. It is only when the basins start to get full or there is a 
huge downpour that the system fills up faster and street flooding occurs. Since the 
original plan was done in 1963, the C factor (runoff coefficient) for impervious area has 
been increased from 0.35 to 0.4. A time concentration of 25 minutes is allowed for 
residential areas. Mr. Prima indicated that the collection systems now being installed on 
newer homes moves drainage water quickly out to the street, almost doubles the amount 
of rainfall that must be designed in the City’s collection system, and decreases the time to 
10 minutes. In reply to Mayor Pro Tempore Howard, Mr. Prima stated that he would be 
factoring this in new subdivisions. He then suggested that the problem might correct itself 
when these fragile plastic drainage pipes plug up or disintegrate over time. 

Mayor Pro Tempore Howard replied that public education would be beneficial to explain 
that without these drainage pipes on homes, or when they no longer function properly, 
water will naturally collect in the backyard and by doing so it eases the burden on street 
drainage and resultant flooding. 

In response to Mayor Hitchcock, Mr. Prima acknowledged that if basins were larger the 
water would not back up into the collection system as often. He noted that the basins 
were designed to share as parks as well, so there was a conscious effort to avoid putting 
water in the basins. A weir structure prevents water from getting into the basin until it 
rises to a certain level. Mr. Prima stated that the upland/lowland ratio change at 
DeBenedetti Park was compensated for by enlarging the lowest areas. He noted that the 
design volume for DeBenedetti Park that was set in the 1980s has always been 
maintained. 

In answer to Council Member Hansen, Mr. Prima explained that there is a gate in Lower 
Sacramento Road at Elm Street that separates the E area from the area to the east. It is 
possible that street flooding in the area of Peterson Park had occurred because water 
was flowing backwards from the eastern area. Mr. Prima stated that he would be making 
a capital budget request for a control system to correct this situation. 

Mr. Prima reported that the City still has a number of drop inlet style catch basins, which 
are inefficient. In addition, when water flows into the storm basins, it flows through a rack 
that can fill up with trash. Mr. Prima stated that he would also be making a capital request 
to replace or rebuild some of the City’s pumps, such as the Lodi Lake pump station. 

Referencing exhibit E (filed) Mr. Prima reported that there are 41 trouble spots for 
flooding. Approximately half of these problems are related to the drop inlet catch basins 
and one third are pipe related issues. He stated that a rough estimate to fix these 
problems is $2 million. The City has over 400 drop inlet catch basins and it costs 
approximately $1 0,000 each to replace them. 
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Continued February 4,2003 

Council Member Land noted that five of the locations had capacity related problems. 
There are safety issues with vehicles traversing flooded streets and causing wakes. 
During heavy rainstorm periods the City needs a flood patrol that is available to put up 
barricades and detour traffic to alternate routes. 

Mr. Flynn replied that the City has a new system in place where certain staff will be 
assigned on a standby basis during storm periods to respond immediately when flooding 
occurs. 

Council Member Land suggested ameliorating the debris problem by placing signs 
informing residents to move their cars on certain days when street sweeping is scheduled. 

PUBLIC COMMENTS: 
0 Del Smith stated that the Wine and Roses facility parking lot has flooded twice in the 

past one and a half years. He questioned whether the pump problem at Lodi Lake is 
contributing to the situation. He reported that he paid $150,000 in storm drainage 
fees and asked whether new subdivisions were paying their share to adequately 
support their own drainage. 

Mr. Prima explained that the storm drainage development impact mitigation fees pay 
for basin development, pumps associated with new basins, and trunk lines 30 inches 
and larger. He reported that there are trunk lines in the vicinity of Wine and Roses 
that were paid for out of the drainage fund. 

In summary, Mr. Prima stated that Council needs to focus on what level of protection 
it wants to see and allow staff to work out the details as to how to design it. 

0 Judy Kosaka reported that her property on Lockeford Street has flooded every year 
for the past 20 years and believed that it was an inordinate amount of time to wait for 
assistance from the City. She asked that at least some improvements be made to 
correct the situation. 

D. COMMENTS BY THE PUBLIC ON NON-AGENDA ITEMS 

None. 

E. ADJOURNMENT 

No action was taken by the City Council. The meeting was adjourned at 8:35 a.m. 

ATTEST : 

Susan J. Blackston 
City Clerk 
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G Mayor’s 8, Council Member’s Weekly Calendar 
c 

Tuesday, February 4,2003 

7:OO a.m. 

7:30 a.m. 

Shirtsleeve Session 
1.  Overview of City’s drainage system and design criteria 

(PW) 

Chamber of Commerce Grape Day, Hutchins Street Square, 
Crete and Kirst Halls. 

Wednesday, February 5,2003 

7:OO p.m. City Council Meeting 
(Note: Closed Session 6:15 p.m.) 

~~ 

Thursday, February 6,2003 

Friday, February 7, 2003 

Noon Government Relations Committee Meeting, Lodi Chamber 
of Commerce Conference Room, 35 South School Street. 

500 -7:OO p.m. Hitchcock. Lodi Wine Live, Lodi Wine and Visitor Center, 
2545 West Turner Road. 

Saturday, February 8,2003 

Reminder Howard. APPA Legislative Rally, Washington D.C. 
February 8 -1 2,2003. 

Sunday, February 9,2003 

Monday, February 10,2003 

Disclaimer: This calendar contains onlv information that was provided to the Citv Clerk’s office 

N:\Adrninistratlon\CLERKWORhWMcalndr.doc 
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APPROVED: 
H. Dixon Flynn -- City Manager 

- 

CITY OF LODI COUNCIL COMMUNICATION 

AGENDA TITLE: 

MEETING DATE: 

PREPARED BY: Public Works Director 

Overview of City’s Drainage System and Design Criteria 

February 4, 2003 (Shirtsleeve Session) 

RECOMMENDED ACTION: None 

BACKGROUND INFORMATION: Recent intense storms have drawn attention to a few locations in the City that have 
relatively frequent drainage problems. Staff has been directed to bring back to the 
Council recommendations for improvements to one location - Lockeford Street near 
Loma Drive. Knowing that other locations will eventually need to be addressed and 

that there are some system-wide improvements that are also needed, Public Works staff felt that an overview of the storm 
drain system - how it works and how it is designed -would be useful background information for the Council. 

We wish to stress that drainage design has a high degree of “art” as well as science behind it and that having one set of 
uniform design standards for the entire City is not practical, although having a uniform goal of maintaining some level of 
flooding protection is appropriate. However, determining that level 
expensive. 

The following attachments are being provided as background material: 

achieving it may be difficult and will likely be 

Exhibit A - Draft slides outlining the presentation. These are being updated and the presentation on Tuesday will be 
expanded from these and new copies will be provided. 
Exhibit B - Background on what a “1 00-Year Storm” really means. This information was recently prepared for the 
Parks & Recreation Commission as it pertained to DeBenedetti Park, but the concepts are applicable to the entire City. 
Exhibit C - Excerpt from the 1963 Storm Drain Master Plan - This document is the basis from which the basin system 
was developed and explains many of the concepts still used in developing the City’s storm drainage system. Some 
annotations have been added by hand. 
Exhibit D - Internal memo concerning storm drain design in Lodi West. This memo was prepared in response to 
concerns over localized street ponding in one of Lodi’s newer subdivisions. The preliminary conclusion is that our 
Design Standards and practices should be changed if this type of flooding is to be reduced. 
Exhibit E - List of problem areas. This list is used by Street Division staff to prioritize areas that need to be checked 
during storms, in addition to responding to calls from citizens. We have added the “apparent” cause, although they 
have not all been verified through an engineering analysis. We should note that this list was much longer in years past. 
At one time, the City devoted a large portion of Federal Revenue Sharing funds to making drainage improvements. 

The last slide in Exhibit A summarizes the issue and the direction staff feels we should pursue. In short, we need to 
recognize that under some storm conditions, streets will be flooded. We need to develop a goal that applies to how we 
analyze and address existing problem areas, and we should improve our Design Standards that are applied to new 
developments. \ 

FUNDING: None needed at this time. 

Attachments 
cc: Wally Sandelin, City Engineer 

George Bradley, Street Superintendent 
Engineers and Developers 

Richard C. Prima, J 
Public Works Director 



L o di ’s Drain age System 
Overview 

For City Council Shirtsleeve 
Presentation 

February 4, 2003 

Lodi’s Drainage System 
Overview 

P- City Drainage System Map - sub areas 

P Brief history of Lodi’s system 
P How a collection system works 
P Storage versus collection 
P Playing the Odds - Just what is a 100-yr 

P Standards - Then and now 
P Operational Issues 
P Now What? 

and general system 

storm? 
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Lodi’s Drainage System 
System Map Notes 

“H” Area generally drains to River 
“E” & West Portion of “B” drain to River via Lodi Lake 
Pump Station 
East Portion of “B” drains to WID Canal via Shady Acres 
Pump Station 
“C” Drains to River via Cluff Pump Station 
“A” & ‘ID” drain to WID Canal via Beckman Pump Station 

r “G”, future “F” & “ I ”  drain to WID Canal via Beckman 

i Some drainage areas have definite boundaries, others 
are very “soft” with old, interconnecting pipes 
Basins provide “overflow” for limited system capacity, 
most are interconnected with only simple controls 

Pump Station (Beckman Pump Station is actually two stations at one location) 

2 



Lodi’s Drainage System 
Brief History 

P 1950’s - combination of gravity flow and 
pumping to River, two pumped outfalls to 
WID canal. 

P System inadequate for large storms, more 
intensive land development or growth. 

P 1958 Study by Wilsey & Ham Engineers 
studied various alternatives and 
recommended a gravity drainage network 
to the Delta. $ for plan not approved. 

Lodi’s Drainage System 
Brief History (cont’d) 

> 1963 Study by Blair-Westfall proposed basin 

> Study notes about design of the collection 
concept, eventually approved. 

system: “ln view of the flat terrain, the existence 
of large ponding areas by virtue of the curb to 
curb storage possibilities, and furfher surface 
storage in the backyards of residential 
developments, the return frequency selected for 
this report was considered economical and 
adequate.” 

I 
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Lodi’s Drainage System 
How The Collection System Works 

---- 
.--- 

/ - - ;  

Design Painl - HGL 1’ below 
tap of curb -_--- 

i Typical 
i Manhole- 

i Water surface in manholes when i calch basin . pipe IS surcharged after pipes fill 8 laterals 
not shown 

1 
_--- _----- __----- --_--- -------- ---- _ _ - - -  - - -f Hydraulic Grade Line (HGL) - _--- _ _  4 

with water 

Lodi’s Drainage System 
Storage vs. Collection 

P Storage (in basins) designed to hold water 
for major storm events to minimize 
property flooding. (1 00-Yr, 48-hour 
duration storm - 4.8” of rain) 

k However - the collection system cannot 
handle rainfall during major events. 

P Collection system initially proposed for 
? 0-yr frequency, later changed to 2-year; 
relied on short term storage in streets and 
yards. 

. ........................ ......................... 
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Lodi’s Drainage System 
“I OO-Year Storm” 

P Statistical Technique - Used to estimate 
probability of occurrence of a given event. 

P I OO-Year Event - Means a I % chance of 
happening in any given year. 

P 2-Year Event - Means a 50150 chance of 
happening in any given year. 

Lodi’s Drainage System 
Standards - Then & Now 

o Q = CiA . Q = runoff to be handled at a given point - 
catch basin, manhole, pipe run (cubic ft. per 
second) 

Land Use 1966 Std. Present Std. 
. C = runoff coefficient - examples 

Resident ia I 0.35 0.4 
Industrial 
Commercial 

0.6 0.9 
0.5 to 0.7 0.8 . A = area of land contributing to given point 

(acres) 
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Lodi’s Drainage System 
Standards - Then & Now (cont’d) 

Tc 

10 

15 

25 

60 

120 

(minutes) 
i = Rainfall intensity 
(inches per hour); 
varies with time of 
concentration, Tc. 
Note rainfall intensity 
nearly doubles from 
2-yr to 10-yr event. 

i i 

1.29 2.30 

1.00 1.80 

0.73 1.30 

0.42 0.76 

0.27 0.50 

(2 yr storm) (10 yr storm) 

Lodi’s Drainage System 
Standards - Then & Now (cont’d) 

P Main criterion for collection system design 
is that the theoretical water surface during 
a 2-Year storm stays at least 1 foot below 
the top of curb when the basins are 1 foot 
below the maximum design water level. 
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Lodi’s Drainage System 
Standards - Then & Now (cont’d) 

Problems with this criterion: . No standard for situations controlled by pump 
stations or River elevation. . System performs differently under conditions 
when basins are empty, and that difference 
varies with location in the City. 

Lodi’s Drainage System 
Capacity Problem.. . 

_. 

Douglas Fir 
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Lodi's Drainage System 
Capacity Problem.. . 

EXHlBrl A 

L odi 3 Drain age Sys fern 
Capacity Problem.. . 

city of LOCll 
Public works Deparlnient 
Storm Drainage Study . Runoff Coefficient 

New SuI~division Nurriber o f  Average 
Lot Stiiclied Lot Size 

LCdl We5t 11 I G 5 02' 
Lodi WJrst (2'1 G e 1% 
Centwy bleadws 5 5 I550 
R.chards Ftanct 5 5 30s; 

Average 
Imper.  Area 

3 T i 2  
5 057 
3 i 2 0  
2 943 

Average 

3 310 
5 5Dl 

Landirse 

R-2  
R - l . E - 2  

R - 2  
u.2 

R-2 
R-.: 

a 
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Lodi’s Drainage System 
Operational Issues 

> Basin Controls - Fixed weirs, manual slide gates 
with no flow measurement. 
Control Information - Need improved SCADA. 
Storm Basin Inlets - Big problem with plugging 
from trash. 

quickly plug with leaves & debris, but are readily 
cleaned when manpower is available. 

handle trash, pump station designkapacity 
issues. 

> Drop Inlets - Old-style catch basins in streets 

> Pump Problems - Old-style “ditch” pumps can’t 

Lodi’s Storm Drain System 
Clogged Pump At Lodi Lake 

Lodi Lake Pump Stalion. Dec. 2002 
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Lodi’s Storm Drain System 
Typical Trouble Locations 

3 Per Exhibit E - 41 locations or general areas 
that need extra attention during storms. 
Half have problems related to Drop Inlet Catch 
Basins & about a third due to pipe issues. 

F Very roughly $2,000,000 to fix problems if the fix 
can be done locally. 

> Over 400 drop inlet catch basins in the system; 
typical fix involves moving catch basin to allow 
for handicap ramp and changing SD lateral; cost 
is about $10,000 each. 

L o di ’s Drain age Sys tern 
Now What? 

3 In General - The system works well, recognizing 
differences in land use & development form; and, 
that the system was designed to flood streets. 

> Specific Problem Areas - Do exist and need to be 
addressed within budgetary constraints. 

P Design Standards - Should be tweaked to 
address new development forms and weak points. 

> Criteria for Existing Areas - A “no flooding.. .” goal 
should be defined. 

3 System Control - An overall system analysis and 
operational manual need to be done. 

I 0  
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EXHIBIT B 

Storm Water Storage Issues & DeBenedetti Park 

Statistical techniques, through a process called frequency analysis, are used to estimate the 
probability of the occurrence of a given event. The recurrence interval (sometimes called the return 
period) is based on the probability that the given event will be equalled or exceeded in any given 
year. For example, there is a 1 in 100 chance that 3.7 inches of rain will fall in Lodi in a 24-hour 
period during any given year. T ~ L I S ,  a rainfall total of 3.7 inches in a consecutive 24-hour period is 
said to have a 100-year i-ccurrence interval. The City’s adopted standard for basin storage is a 
loo-year, 4S-hour storm, which coiresponds to 4.S inches of rain over a 48 hour period. 

The term “100-year stornil’ is used in an attempt to simplify the definition of a rainfall event that 
statistically has a l-percent chance of occurring in any given year. In other words, over the 
course of 1 million years, these events would be expected to occur 10,000 times. The amount of 
rainfall in any given storm has no influence on a future storm event. These events, as well as any 
recurring events, are assumed to be statistically independent of each other. 

Therefore, each year begins with the same l-percent chance that a 100-year event will occur. 
The following table presents these relationships: 

- _I ~ - - -  - -- -- - - - - -_- -_ I______- ” - ~ -  I 

I DeBenedetti 
j Percent chance of Storage 

Recurrence Probability of occurrence in 1 occurrence in any Volume 
interval, in years . - .  : --  any given year I given year (Acre - - - . feet) - - - 

100 1 in 100 I 1 202 
50 1 in 50 I 2 177 
25 1 in 25 i , 4 160 
10 1 in 10 i L 10 127 
5 1 in 5 20 100 
2 1 in 2 I 50 25 

I 

I 

1 

The design for DeBendetti Park includes a “low-flow” area, which will receive the “first flush” of 
a storm, thus providing water quality benefits in compliance with the new storm water 
regulations. The initial design for this area provided a storage volume of approximately 50 acre 
feet. This design resulted in a basin depth of over 40 feet, down to 12 feet below sea level. This 
depth is unacceptable for a number of reasons and needs to be raised to at least sea level. This 
change by itself reduces storage by less than 20 acre feet. However, the current design concept 
includes a control structure that would allow the “low-flow” area to fill to near full-basin depth 
before water is spilled to the play fields. The “low-flow” area storage volume with this concept is 
approximately 100 acre feet, thereby reducing the frequency at which the play fields would be 
flooded. 

The above material was adapted from the following report and the data for Lodi added by City staff: 
Effects of August 1995 and July 1997 Storms in the City of Charlotte and Mecklenburg County, North Carolina 

Prepared by Jerald 6. Robinson, William F. Hazell, and Wendi S. Young 
USGS Fact Sheet FS-036-98--April 1998 

December 3,2002 



S3H3NI NI N O l l V l l d 1 3 3 t l d  

EXHIBIT C 
v, 
W 
> 

. .  

0 

L 
F" 



TIME OF CONCENTRATION \Vhcrc l! is t l ic  flo\v in  the conduit cxprcsscd i n  cubic feet pcr second, D 
Rrc tinie required for storm watertoflowin rhc form of runoff fruni 

the most dlstant point inadrainagc arc3 to a collccrion inlcr ix c a l  Icd thc 
time of concentration for this arca. I t  is also rhc p c r i d  of the dcliign 
storm which wi l l  produce.thcpcakflow inthc storni drain sysrcm. In re- 
liidrntial areas .  studies have shown thnr thc rime for rninfall to runoff 

roof-to-gutter time of 25 minurcs was sclcctcd forthc rcsidcnrial arcsis. 

from roof-to-gutter varicsfroni lOto25ininurcs. I)uc I I I  the ex t r eme  flnr 
slope of thc 1 - d i  area and rhc dctcntion cffcct of rhc pervious arcas.  a 

Coninicrcial arcati were attributcd a roof-to-gurrcr time nf I 0  minures 
on rhc basis of large inipcrvious a r r a s  wirli l i tr lc l i i i rc 01 dc-rciirion. Thc 

is the conduit dininctcr C'XPrWSCd in fccr, S is tlic liiopc uf thc chnnncl 
and "11" is n diiricnsionlcSsC~~PiriCa1 constant cqual to the roughncsn co- 
cfficicnt of thc channel O r  COndUir. 

For reinforced concrefc Pipes of diameter Icsfi than 46 inchcs. a Man- 
ning roughncss CCcffiClCnt. "n". cqual to0.013was selected. For larger 
rcinlorccd concrelc pipes. 3va~ueOf0.011 wasuscd. In the casc of cast- 
in-plncc concrete pipes. 30 inches or smallcrnnd larger than 30 inches. 
roughness ccefficicnts Of 0.015 and 0.013 wcrc uscd rc6pccrivcly. 

io+&ormblC , n n p 3  dpvt-Io il~,& r' sLhhll> 1.E CAICULATIONS. 
total rirncofconccnrrarionwnsihcndcrcrinincd hyadilin): thr tiinc of flow 
r r tw rwf- to-gurrcr  roihcriiiicofirnvcl inrhc guiivr. 'Ih. I.Iitcr "h- 
taiiictl by dividing rhc nrii.riniuni Ir*ngrIr of rrirv~..I iii ihc guiicr hy 75xn1 
rhc maximum vclociry of guticr flow. 'I he guticr vclucirics were deter- 
m i n d  by the incthikl outlincd In the Ilighwiiy Ik%scnrcli I h r d  I'rocccd- 
ings of 1946. 

\'OI.UME 01' IlUN0I:I: 

( I )  I'hysicnl Chnrncrcristics of Driiiniigc Area: 

I>rnlnngc Area: 10 acres  

Ilunoff Cwfficicnt: 0.35 (Retiidentinl nrcn) 

Street slope: 0.20% 

I.cngth or Gurtcr I:low: 1000 ~ C C C  

Vclocity of 1:low: 

Iloof- 1 0 -  Gutter Time: 

( 2 )  Cnlciilirrinn nf Runoff: 

1.3 lect pcr sccond 
flI.l{.l?. Prwccding. 1946. pg. 150) 

25 niinures 

l'hc nnalysid of the volunic uistt~ri1iw:ticr rund l  is 1k.ccss;iry in  LIP- 
rcrniininp the capicity 
rcchiirgc basins. In considcrinp prqioscJ dislios.i I sysrciiis. irircgraicd 
w i t h  irviiiliilile xuppli*niciit:il puinpinp. n t o t : r I  volu~irc ilL.sigii s tor in  nf n 
IOU- ycnr frcquciicy an-hour duration was clioscn iis nJcqu:irc 10 sarisly 
ii maximum runoff condit ion. 'I'hcrcforc. for srurnis of Jurist ions which 
cxcccd 48  hourti. adcquaic Iwniping iti iivailalilc fo r  dis]ius.il of runoff 
which crcccds rhc 1M)-ycnr 48-hour design srorrn v~iIuiiic. 

As an added facror of safe ly .  no iilloivirncc was niiiiic for IIic volunic 

hiiir.ig~' wrluirc4 inilic prt)lnihrll rciciit ion  2nd ' 

T i n i u  of concentration = 25 + A = 3R niinutcs 

Intci is icy a t  38 rnlnurcs = 0.56 (Calculntcd from Figure 0-1) 

Q = CiA 
0.35 x 0.56 x 10 

= 1.96 ciihic fccr pcr sccond 

[! = 1.96 cubic fcct pcr sccond 

Ihighncss  Cocfficicnt: n: n.nl:i (I:or rcinforcril concrete pipes 

Minimum I'ipc Size 2 12 inchcs cliarncicr 

hliniinuni Slope = 0.050 fect per 100 fect 

0 ~ Dfl/ l  s l / 7  

lcss than 48 irrchcs indininrtcr) 

of rcchargc which is acconiplishcdduri~igrhcsrorniJuriirirJn. With a re- 
chnrgc rate of 0.5 to 2.0 feet per day on ii 10 acre  site. tlic volume a1 
itorni water rcchargc during thc design srorni would lie lroin 10 to 40 

I ~ c r c r l l l i n i l l i o n  of l,il,e acre fccr in 48 hours. 

CAI.CUI,ATION OF 1'P:AK R A l X  OF RUNOFF 
A rcqulsirc to thc fiound design of any ilrnin:ipc system is a sirnplc 

.ind pracrical nicrhul ro dctcrminc rhc Iwak disc1i:irgc of iluw L- 
t u  cntcr and flow i n  thc xiorindrninsystcm. O w  01 the well-known con- 
rriliutions by scweragc cnginccrs is the Itnrional I:i~riniil,r. which \vns 
devclolwd primarily for csrimaring rates  of runoff for i i r l~in a r c a s .  I'hc 
Ilational I:orrnula is rxprcsscd as: 

C = Ca~fficlcnr of runoff. 

I = Rainfall intensity in Inches per Irotir, 

A - The drnixigc arc3 i n  ncrcfi. 

I t  is asfiurned that rhc maximum rate of flow. ilur to 3 ccrtnin rainfall 

= n.ns.1 
Thc following pipc diamcrcrs can s n t i s f y  t h e  cquniion a b v c :  

inrciieity over the drainage area. Ir; prduccd  by rlinr rainfall which is 
niaiiitnincd for a p c r i d  q u i l l  ro the rimc of conccnrrntion of flow at thc 
pui r r r  under considcrsrioii. The critical duration of rniiii:ill is tlicrcfore 0 15". s = 0.089 .. " " 

0 = 12". S = 0.292 foot per IN fccr v = 2.4 fccr pcr acconrl 
v 1.5 '. " " 

equal to the rime of concentration. 

I:OIIhlUI.A FOR CRAVl 'TY  FI.O\V IN C1.&5ED CONDUITS 

Onc of the used ,uI.l,,ulas for dercrnlining capacity 'I'hc hydraulic slope required for Ore 12 inch pipe cxcccds thc nurni:i1 
ground slopc. thcrchy requiring increased pipcdcpths. l:iir grcarcr flow, 
therefore. rllc c ~ l o i c c  of 1s inchpipcwill inus1 n c n r l y  s:itisfy the v c -  of a channel or  conduit i s  the Chczy-hlanning cquarion: 

crii dcsijin praciicc usually spccifics a niiniinuni tli:iiiictcr of 8 to 15 
inchc:;. I t  is rccoipncntlcd t ha t  no pip? lrsfi than I 2  inshcs bc uscd fur  
the I.dl arc3 sysrcrn. 

(4) Total Volume of Runoff for Design Storm: 

Drainage Arca - 500 ac res  

Avcrngc Cwfficifnr of Runoff - C 
Equivalcnr lmpcrvious Arm CA = 0.50 X 500 = 250 ac res  

100-year .IS-hour Design Srorm - 4 . 8  inchcs = 0.4 fccr 

l 'o tn l  Runoll \'olunic - 2.50 X 0.4 = L C K )  acre  fect 

0.50 

r'll'e INS7'Al.l.AI-ION 

liccciit iiistiilhir ions of cilxt- in -  place cuiic~crc' p i p  h.ivccffcctvd sub- 
slant in1 savings i n  cost over conventional prccasr rcinforccd concrctc 
pipe CUIISI rucrion. Ily iillowing t h c  ULC of cast-in-placc concrcte pipc. 
s:ivings ranging froni 20% to60T,hnvc bccncxpcricnccd. 'i'hc actual suc- 
crssful  cxpcricncc of casr-in-piace concrete pipc installationsunder sc- 
vcrc coniiiiiont; h:is clcmonstratcd the unusual load carrying capacity of 
t h i s  type of piw-. 

11 is rcsniiini~n~lr~tl that casr-iii-pl;~cc concretc pipc hcuserl In areas  
of fururc ur l~i i~i  dcvclopnicnrs. Since thcac nrcns nrc  pracrically f rcc  of 
uiidcigruiincl u~iliiics. the usr  of [his typcofpilic would I,c rvadily adap- 
rnlrlc. 'I'lrc UHC of prccasr rcinforccd concrew pipc has k e n  proposed 
for prcxcntly clcwelopcd areas .  

AJcqu.itc proicction from srrucfural claniagc due rovchicle livc loads 
ciin Ir insured by using n minimumof3 lcct of cover as rncnsurcd from 
the crown of pipe to the finishcd gradc of rhc p.ivcincnr. 

I) I \ t \ INAGII AREA DISCUSSION 

.l'lic cnrirc s r u d y  arca h a s  txcn dividcil intocight subdrainage areas .  
nnincly: Ilrainagc h rcas  A. D. C. D. l i .  I:. G and t l .  'I'hc bouiidarics of 
thcsr nrciis wcrc influcnccd by rhc gcographlc end hydrologic chorac- 
tcristics 01 thc  a r m  ns wcll as rhc mc:lns of final disposal. 

Tlic propiiscii i i i y w t  of pipclincs a s  indicarcd in Figure 6-2 rcprc-  
scniri only the rcquircd major collector and intcrccptor laci l ir irs.  Thc 
cxisring inlcrr; 2nd latcrals in rhc clcvclopcd a rcas  w i l l  bc scrvcd by rhc 
proposcd inrcrccptor pipelines. Thc locar ions and s izes  of i n l e t s  and 1.it- 
cr.11 l ines  for thc futurc arcasofdevcloprncnt wi l l  be dcpcndcnr upon fu- 
ture sircct grndcs 2nd strcct pnttcrns. Suniinnricsof cosr csrirnarcs for 
rh<.w iiiiijor fnciiiiics a r e  broken down inl'nblc 6-0 rhrough l'ablc 6-12, 

I l I lAlNhCE A R E A  "A"  

This nrcn is gcncrnlly boundcd by thc \Yoc~lbridgc lrrigarion Canal. 
[tic Sottilicrn I'ncilic Ilailroad. West .I'okaySrrcct.nnilIlarncy J.anc. Thc 
si i r r i i i  ilririniigc fnciliticfi propoticd fo r  thifi arcii consist of an Lntcrccp- 
tor trunk linc iirixinnring nr Sacriirncnro Strccr and rerminarlng. Iiy w:iy 
of I.nnc and Cardinal hvcnucs. in the proposed rurcnrion flasin A-i ln- 
cntcd iinincdinrcly north of rhc 6cwagc trcatrncnt plant. Thc p u r p s c  Of 
r l i is pipcliric is lo irirc'rccpr t h c  cxisring 24 inch s torm drains  In Sacra- 
iiicnto Srrccr ai id Church and L.cc Avcnucs as w e l l  iis the 18 inch storm 
dr3ins in Crcwmir and Fnirinonr Avcnucs. Cnpaciries in thc existing 
storni drains would tlicn bc made availablc for  thc drainagc of thc area 
south of l';irk aiid Cardinal Strccrs. Additional capacity would a160 bc 
iivniiablc 111 thc existing 30 inch and 4 2  inch storrn drains in Kctrlern;in 
I-anc. which their would provide drainage for  ihcarca of present and f u -  
rure suUivision dcvclopincnts south of Kctrlcinan I.anc. The drainagc 
of t h i s  nrcn is prcscntly rcstrictcd bythclnck of capacity in the 30 inch 
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EXHIBIT D 

To: 

From: 

Date: 

Subject: 

MEMORANDUM, City of Lodi, Public Works Department 

Wally Sandelin, City Engineer 

Lyman Chang, Associate Civil Engineer 

February 6,2002 

Lodi West Storm Drainage Analysis 

This report is to summarize the storm drainage analysis in the Lodi West Area at 
Ponderosa Court. 

Backqround Information: 

The area around Ponderosa Court at Lodi West Subdivision experiences relatively 
frequent storm drainage problems. The storm water backs up from the catch basins 
and extends up to the concrete driveways in front of residents’ garage. The design of 
the storm drainage system for this subdivision is based on the current Design 
Standards. Since similar flooding problems have occurred in other new subdivisions in 
the City, review of the design criteria is also included in this study. 

Settinq up the storm drain model: 

The area of study is shown on the Exhibit A. The STORMCAD software by Haestad 
Methods was used to model the storm drainage system in the area as shown on Exhibit 
B. This software uses similar calculating,methods to the City’s Design Standards in the 
storm drain calculations. All pipe sizes, inverts, top of manholelcatch basin elevations, 
and areas of storm drainage contribution were taken from the improvement plans and 
storm drainage master plans for this area. 

Per City’s Design Standards, a 2-year storm is used to calculate peak flow in the storm 
drainage system. In order to evaluate the performance of the storm drainage system 
under a 10-year storm event, a 10-year storm rainfall intensity curve was developed 
based on the 2-year storm model. The 10-year model was based on the ratio between 
the 2-year storm rainfall and the 10-year storm rainfall as shown on the Duration 
Frequency Curve for the City. The result rainfall intensity curve is shown on Exhibit C. 

The runoff coefficient (C=0.4) is based on the City’s Design Standards for low density 
development in the study area. 

\ 

The design hydraulic grade line (HGL) at Peterson Park (E-Basin) is 33.50 which is one 
foot below the maximum water level at the basin. 

Runninq the Scenario: 

Different scenarios were set up to model different storm events’. The scenarios are 
listed in the table on Exhibit D. Since the area of interest is at Ponderosa Court (l-17), 
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only the results of the selected manholeslcatch basins are shown in the table. Please 
note that Junction 1-23 at Douglas Fir Drive and 1-24 at Knobcone Lane are also shown 
for comparison purposes. 

During a 2-year storm event when the basin is empty (Scenario A), The HGL at 
Ponderosa Court (1-17) is well below the top of curb. If the basin is at the design HGL 
when the second storm comes (Scenario B), the HGL at Ponderosa Court is about 0.9 
feet below the top of curb which meets our current Design Standards. Design 
Standards allow the HGL to be a minimum of one foot below the top of curb. 

During a 10-year storm event with the basin empty (Scenario C), the HGL at Ponderosa 
Court is about 0.45 feet above the top of curb (flooding condition). If the basin happens 
to be at the design HGL level (back-to-back storm event), then the HGL at this catch 
basin would rise to I . I4  feet above the top of curb, hence a major flooding would occur 
(Scenario D). As for comparison, the catch basins at Douglar Fir Drive (1-23) and 
Knobcone Lane (1-24) would experience no flooding when the basin is empty and only 
minor flooding when the basin is at the design HGL level. Being the lowest point in 
the surrounding area, 1-17 would be most likely to be flooded during any intense 
storm event as the scenarios have indicated. 

Similar flooding problems have occurred in the newer subdivisions that were designed to 
the current Design Standards. This could be caused by unusually heavy rainfall and 
also by the new development practices in the City. 

In the newer subdivisions, the roofing material has changed from wood shingles to 
concrete tile. Backyards of the home are plumbed with yard drains that directly 
discharge into the street at the back of the sidewalk. The floor plans of the newer 
homes also have increased while the lots sizes are smaller than the older subdivisions. 
This type of development would decrease the time of concentration and increase the 
runoff from the lots. By increasing the runoff coefficient from 0.4 to 0.5 and decreasing 
the time of concentration from 25 minutes to 20 minutes, the results in Scenario K 
shown that 1-17 at Ponderosa Court would experience minor street flooding during a 2- 
year storm event when the basin is at the design HGL level (Scenario K). The impact of 
the increase runoff and the decrease time of concentration would definitely affect the 
storm drainage performance in the newer subdivision developments. 

Recommendations: 

1. 

2. 

3. 

The current Design Standards using a 2-year storm to design the storm drainage 
collection system provide reasonable protection against flooding in the City 
during most storm events. If the residents would like a higher protection level, a 
5-year storm may be used. The cost of the storm drainage system will increase 
because of the larger pipe size. 

’ 

As shown on the analysis results, the change in time of concentration does not 
affect the HGL greatly, although I suspect the time of concentration in the newer 
subdivisions would be less than the current Design Standards (25 minutes). 

As shown in the analysis, a slight increase in the runoff coefficient would greatly 
increase the HGL at the upstream end of the storm drainage system. The runoff 
coefficient (C factor) is related to the type of soil, vegetation cover, and 
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percentage of the impervious surface in the area. In the 1963 Storm Drain 
Master Plan which the current storm drain design standards are based on, the C 
factor for the residential areas was based on 35% impervious area and 65% 
lawn and garden. The newer subdivisions today can have the average of 60% 
impervious area and 40% lawn and garden (Exhibit E). This would require a 
change in the runoff coefficient in designing the storm drainage system. I 
recommend the runoff coefficient for future R-2 developments to be a minimum 
of 0.5 instead of 0.4 as shown in the current Design Standards. 

4. Based on the past performance of the collection system throughout the City, the 
current catch basin design should be adequate to handle the design runoff for a 
2-year storm event. There may be some minor backup during a 10-year storm 
event, but a properly designed system should prevent major street flooding. In 
the newer subdivisions, however, the increase runoff and the decrease in time of 
concentration may require the catch basins to be spaced closer together to 
handle the extra storm water in a shorter period of time. 

I hope this report would answer the questions you have for this area. Please call me at 
x2665 if you would like further discussions. 

Attachments 

Cc: Public Works Director 
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City of Lodi 
Public Works Department 
Lodi West Drainage Study - Ponderosa DrivelCourt 

- -. . . - . . - . . 

5-171 J-271 1-1 7 I 1-17] 1-23 
TOC Grade 37.361 37.941 36.601 I 37.36 

Hydraulic Grade Line Elevation Table 

1-24 
37.20 

c> - EXHlBlTD 

01/31 12002 

J 
K 

I Junction I 

35.27 1 35.61 I 36.081 -0.521 
35.801 36.141 36.591 -0.01 I 

abovelbelow 

IBold face number indicate flooding condition. 

Scenario Description 
A - 2 year storm; basin is empty 
B - 2 year storm; basin is at Design HGL (33.50) per Design Standards 
C - 10 year storm; basin is empty 
D - 10 year storm; basin is at Design HGL 
E - Same as C; with 15" pipe (P-39) 
F - Same as D; with 15" pipe (P-39) 
G - Same as C; with 15" pipes (P-38 & P-39) 
H - Same as D; with 15" pipes (P-38 & P-39) 
I - Same as A; Time of concentration reduced to 15 min instead of 25 min 
J - Same as B; Time of concentration reduces to 15 min 
K - Same as B; Time of concentration is 20 rnin and runoff coeff is 0.5 

P:\MISC-STU\Lodi West SD Study\HGL table 



City of Lodi 
Public works Department 
Storm Drainage Study - Runoff Coefficient 

D - Exhibit E 

01/16/2003 

New Subdivision Number of Average Average % Imper. Landuse 
Lots Studied Lot Size Imper. Area Area 

Lodi West (1) 6 ' 5,925 3,772 64% R-2 
Lodi West (2) 6 8,190 5,057 62% R-1 /R-2 
Century Meadows 5 5,650 3,129 55% R-2 
Richards Ranch 5 5,000 2,948 59% R-2 

Average 60% 

Older Area 

Lockeford & Cross 
Shady Acre 

5 6,659 3,319 50% R-2 
5 9,037 5,501 61 Yo R-I  

Impervious area is made up of roof area, driveways, walkways, and paved patio. 
Swimming pool is not included in the study. 

Runoff Studies 
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EXHIBIT E 

Storm Drain Frequent Problem Areas 
Location 

Central Avenue - Tokay to Kettleman 

Church Street - Chestnut to Tamarack 

Corbin Lane & Virginia 

Daisy - Be1 Air to California 

Edgewood Drive 

Elm Street - Hutchins to Church 

Grant & Eureka 

Greenwood & Edgewood 
Ham & Louie 

Holly & Lake 

Holly & Mills 

Hutchins - Tokay to Tamarack 

Hutchins & Oak 

Laurel Avenue, north of Turner (dead end) 

Lawrence Track all, lots of D.l.'s in that area 

Leland Court 

Lockeford , 400 block W. 

Lockeford Street - Main to 600 Block East Lockeford 

Lockeford, 1600-1700 blocks W. 
Lodi Avenue - east of Virginia to Corinth 

Lowe & Village - Church to Sacramento 

Lower Sacramento by Food-4-Less 

Mills Avenue -Jerry to Ayers 

Normandy - Charleston to Normandy Court 

Paradise & Applewood 

Park & Sacramento 
Pine Street - Hutchins to Ham 
Pleasant & Lockeford 

Pleasant & Oak 
Public Safety Parking Lot, driveways onto Elm Street 

Rirnby & Crescent 

School Street - De Force to Forrest 

Tokay & Fairmont 

Tokay & Lee 

Turner Road - East of Ham Lane 

Turner Road -Mills to Laurel 

Turner Road Underpass 

Vine & Cherokee 

Vista 151 8-1 524, mid-block 

Washington Street -Tokay to Vine 

Woodhaven & lnglewood 

Tvpe of Problem 
Small Lines, Tree Roots, Drop Inlet Catch Basins 

Large Quantities of leaves plug up SlCB repeatedly 

N/W line half full of concrete, needs replacement 

Drop Inlet Catch Basin, gathers debris during storm 

Drop Inlet Catch Basin, gathers debris during storm 

Tree Roots in old lines 

Small Lines, Tree Roots, Drop Inlet Catch Basins 

One corner has a line problem, will be video inspected 

Large Quantities of Debris plug up SlCB repeatedly 

Siphon drains, level dependant on flow in gutter 

Drop Inlet Catch Basin, gathers debris during storm 

Large Quantities of leaves plug up SlCB repeatedly 

Tree Roots in old lines 

Capacity problem, one line at North end drains the block 

Drop Inlet Catch Basin, gathers debris during storm 

Capacity problem, Lowest area of that part of the system 

Large Quantities of Leaves & Debris plug up SlCB repeatei 

Drop Inlet Catch Basin, gathers debris during storm 

Capacity problem 

Large Quantities of Leaves & Debris plug up SICB's repeat 

Drop Inlet Catch Basin, gathers debris during storm 

Drop Inlet Catch Basin, gathers debris during storm 

Large Quantities of Leaves & Debris plug up SICB's repeat 

Siphon drains, level dependant on flow in gutter 

Capacity problem, Lowest area of that part of the system 

Debis from Industrial area, Plugs up SICB's 

Drop Inlet Catch Basin, gathers debris during storm 
Large Quantities of Debris plug up SlCB repeatedly 

Drop Inlet Catch Basin, gathers debris during storm 
Grated Trough plugs up, very small lines (3'7, Tree Roots 
Drop Inlet Catch Basins by Nichol's School 

Large Quantities of Leaves & Debris plug up SICgrepeatei 

Large Quantities of leaves plug up SlCB repeatedly 

Drop Inlet Catch Basin, gathers debris during storm 

Large Quantities of Debris plug up SlCB repeatedly 

Large Quantities of Leaves & Debris plug up SICB's repeat 

Drop Inlet Catch Basin, gathers debris during storm 

Drop Inlet Catch Basin, gathers debris during storm 

Capacity problem, ties into Vine Street 

Drop Inlet Catch Basin, gathers debris during storm 

Drop Inlet Catch Basin, gathers debris during storm 


